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(54)Tlde: METHOD AND APPARATUS FOR PLASMA PROCESSING 



(57) Abstract 

The reflectioa of elccteznagnelic waves in a Tacimm chamber of 
an ECR plasma fHUcesaor is decEeased to suppE«ss staoding waves so 
that plasma densi^ can be easily controlled to pei&nn unifonn 
piQceasii^ A first vacuum chamber (21) bas an inner wall provided 
with a microwave absorber (6), which includes a resistor such as carbon, 
low-loss dielectric such as water, magnetic substance such as ferrite 
ceramic^ or a combination of tiiose materials. The nucrowave absorber 
(6) absorbs tiie microwave introduced into tiie first vacuum chamber 
(21) through a window (23) firom a waveguide (25), and the reflection is 
suppressed. As a result, a substantially desired pattern of plasma 
density distribution is easily foimed in the ECR point. 
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(54) METHOD AND APMRATUS FOR PLASMA PROCESSING 



(57) The present Invention alms to decrease reflect- 
ed waves in a vacuum chamber to suppress standing 
waves, thereby easily oontroillng a plasma density so 
that uniform treatment can be perfonned. An electro- 
magnetic wave absorber 6 composed of a resistor such 
as carbon, a dielectric havmg a large dielectric loss, 
such as water, or a magnettc materfai such as fen^ite- 
based ceramic, or a combination of these, is provided 
on an tnner wall surface of a first vacuum chamber 21 . 
Microwaves introduced from a waveguide 25 into the 
first vacuum chamber 21 via a transmlsslve window 23 
are absorbed to the electromagnetic wave absorber 6 
to suppress reflected waves, whereby a plasma density 
distrlbuOon with a nearly planned pattern is easily 
fomned at an ^R point. 
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Description 

TECHNICAL FIELD 

[0001] This invemtron relates to a plasma procgssing 
apparatus and a plasma processing method, more spe- 
cifically, to a plasma processing apparatus and a plasma 
processing method In which electron cyclob^n reso- 
nance is utilized, 

BACKGROUND OF THE INVENTION 

[0002] Recently, an FOR (elet^ron cyclotron reso- 
nance) plasma processing method, which causes a mi- 
crowave discharge by use of resonance between a cy- 
clotron motion of electrons and a microwave in a mag- 
netic field, has attracted attention as one of the plasma- 
based fifm fomiing and etching methods. According to 
this method, a high density plasma can be generated in 
a high vacuum by an electrodeiess discharge. Thus, thte 
method is advantageous bi tiiat high speed surface 
treatment can be performed, and In that contamination 
of a semiconductor wafer (hereinafter referred to as 
"wafer") or the like is unlikely. 
[0003] An example of a conventional plasma process- 
ing apparatus for perfomiing the ECR plasma treatment 
will be described with reference to FIG. 5A which fllus" 
trates film fomiatlon. In this plasma processing appara- 
tus, microwaves of, for example, 2.45 GHz supplied 
through a waveguide 13 are introduced Into a plasma 
generation chamber 1 A of a vacuum vessel 1 via a mi- 
crowave transmuting window 14. Simultaneously, a 
magnetb field of a predetemnined magnitude, e.g., 875 
gausses, is applied by an electromagnetic coti 1 0 so that 
a plasma-generattng gas, such as an Ar gas or an Og 
gas, is converted into a high density plasma by the in- 
teraction between the microwaves and the magnetic 
field (I.e., electromagnetlccydotron resonance). The re- 
sulting plasma activates a reac^ve processing gas, e. 
g., SiH^ gas, in^oduced sideways into a film fonning 
chamber 1 B of the vacuum vessel 1 to form active spe- 
cies. The active species cany out both of sputter etching 
of and deposition on the surface of a si licon wafer W laid 
on a bearing stand 11 connected to a high frequency 
power source unit 12. The contradictory sputter etching 
operation and deposition operation are controlled such 
that the deposition operation is predominant from a 
macroscopb viewpoint. As a whole, deposition takes 
place. 

[0004] Generally, the execution of uniform treatment 
requires a unifomi plasma distribution on the wafer sur- 
face. Forthie purpose, a plasma density distribution D1 
having mountain-shaped ends needs to be obtained 
near the ECR point above the wafer. The Inventor of the 
present invention is aware of this fact. Formation of such 
a plasma density distribution results in a group of mag- 
netic lines of force spreading toward the wafen The de- 
gree of their spread is greater at the peripheral edge 
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than at the center of the wafer. Thus, the plasma density 
distrbutton becomes flat on the wafer 
[0005] However, the inner water surface of the con- 
ventional plasma generation chamber 1 A Is made of a 

5 metal . Thus, the microwaves Introduced into the plasma 
generation chamber 1 A are reflected by Its inner wall 
surface, whereupon standing waves as showi by ar- 
rows In FIG. 5A afi^ear. As a result, the electric field 
strength distribution In the plasma generation chamber 

10 1 A is overlaps of the strength distribution of the micro- 
waves introduced from the outside, and the strength dis- 
tribution in cavity modes by the plasma generation 
chaniber 1 A that plays the role of a cavity. This poses 
^e problem that, as shown In RG. 5B, the plasma den- 

is sity D1 at the mountain-shaped ends becomes nonuni- 
form relative to the circumferential direction, maldng uni- 
form Him formation Impossible. 

SUMMARY OF THE INEVENT10N 

20 

[0006] The present lnventk>n has been accomplished 
to solve the above problem, and the object of the present 
invention is to provide a plasma processing apparatus 
and a plasma processing method, each of which ena- 
^ bles reduction of reflected waves In a vacuum chamber 
to suppress standing waves, thereby easily controlling 
the plasma density so that unlf omn treatment can be per- 
fomned. 

[0007] To attain this object, the present Invention pro- 

30 vides with a plasma processing apparatus of a type that 
mterowaves are introduced from a waveguide into a vac- 
uum chamber via a transmisslve window, a processing 
gas Is converted Into a plasma by nr^ans of the micro- 
waves, and that a object to be processed is processed 

35 with the plasma. The apparatus is characterized in that 
an electromagnetic wave absorber is provided on an in- 
ner wall surface of the vacuum chamber. 
[0008] Preferably, the electromagnetic wave absorb- 
er Is composed of a resistor, a dielectric having a large 

40 dielectric loss, or a magnetic material having a large 
magnetic loss, or a combination of these. 
[0009] According to another aspect of the present in- 
vention, there is provided a plasma processing method 
Including the steps of: introducing microwaves from a 

45 waveguide into a vacuum chamber via a transmisslve 
window; absorbing the microwaves to an electromag- 
netic wave absorber In the vacuum chamber to sup- 
press reflected waves, thereby generating a plasma in 
an area opposed to a object to be processed , the area 

so being located between the transmitting window and the 
object, the plasma having a nonunifonn plasma density 
distribution with a plasma density higher at a peripheral 
area of the plasma than at a central area of the plasma; 
and treating the object with the plasma. 

55 [0010] According to the present invention, the micro- 
waves Introduced Into the vacuum chamber via the 
transmitting window are absortsed to the electromagnet- 
ic wave absorber. Thus, reflected waves in the vacuum 
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chamber ana suppressedj and control of a plasma den- 
sity distribution Is faciiitated. Hence, unifonn treatment 
can be perfonned. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[00111 

FIG. 1 js a vertical sectional view of an embodiment 
of an ECR plasma processing apparatus according 
to the present invention; 

FEG. 2 is avertlcaisecAlonalvlewof an essential por- 
tion in the plasma processing apparatus of FIG. 1 , 
showing an example of an elecb-omagnetlc wave 

absorber; 

FEG. 3A IS a schematic view of the plasma process- 
ing apparatus of FIG. 1 , and FIG, 3B is a view show- 
ing a circumferential distribution of the plasma den- 
sity nesu' the ECR point above a peripheral edge 
portion of a wafer; 

FIG. 4 Is a vertical sectional view of an embodiment 
of the plasma processing apparatus according to 
another aspect of the invention; and 
FIG, 5A is a schematic view of a conventional pias- 
ma processing apparatus, and FIG. 5B is a view 
showing a circumferential distribution of the piasma 
density nearthe ECR point above a peripheral edge 
portion of a wafer. 

DESCRIPTION OF THE PREFERRD EMBODIMENTS 

[001 2] FIG. 1 is a vertical sectional ^riew of an embod- 
iment of the plasma processing a|:>perBtus according to 
the present invention. This apparatus has a vacuum 
vessel 2 formed, for example, of alumin urn . The vacuum 
vessel 2 has a tubular first vacuum chamber 21 for gen- 
erating a plasma located upper part of the vessel 2, and 
a tubular second vacuum chamber 22 located below the 
first vacuum chamber 21 , connected thereto and com- 
municating therewith. The second vacuum chamber 22 
has a larger bore than that of the first vacuum chamber 
21 . The vacuum vessel 2 Is grounded to have zero elec- 
tric potential. 

[001 3] An upper end of the vacuum vessel 2 is open. 
A member transmlsalve to microwaves, lor examplej a 
transmjssive window 23 formecj of quartz, is Hxed to the 
upper open end of the vessel 2 in an airtight fashion to 
maintain a vacuum state inside the vacuum vessel 2. 
[0014] Provided outside of the transmitting window 23 
is a waveguide 25, which is connected to a high frequen- 
cy power source unit 24 for gen^atlng microwaves of, 
for example, 2.45 GMz. Microwaves generated by the 
high frequency powersource u nit 24 may be introduced, 
for example, in aTE mode into the first vacuum chamber 
21 via the waveguide 25. Alternatively, the microwaves 
guided in a TE mode may be converted to a TM mode 
In the waveguide 25, and introduced Into the first vacu- 
um chamber 21 via th e m icrowave transmissrve window 



23. 

[001 5| Provided In a side wall defining the first vacu- 
um chamber 21 are gas nozzles 31 , which are equally 
arranged in its circumferential direction. A gas source 

5 [not shown), e.g., an Argas source, is connected to the 
nozzles 31 , which siqsplies an Ar gas evenly and equally 
to an uii^er portion of the first vacuum chamber 21 . 
[0016] Provided on an Inner wall surface of the side 
wall defining the first vacuum chamber 21 Is an electro- 

10 magnetic wave absorber 6, which absorbs the micro- 
waves introduced Into the first vacuum chamber 21 via 
the transmitting window 23. The electromagnetic wave 
af^sorber 6 suppresses the reflection of the microwaves 
in order to inhbit generation of standing waves. The 

IS electromagnetic wave absorber 6 may also be provided 
In the second vacuum chamber 22 for the purpose of 
absorbing an electromagnetic field leaking from the first 
vacuum chamber 21 . 

[0017] Provided in the second vacuum chamber 22 Is 

so a table 4, on which a wafer W, as an object to be proo- 
essedp Is ^aced. The table 4 opposed to the first vac- 
uum chamber 21 . The table 4 has an electrostatic chucic 
41 provided at the surface thereof. Connected to an 
electrode of the electrostatic chucl< 41 is a direct current 

^ power source (not shown) that applies a voltage theretOp 
for attrae^lng tiie wafer W. A high frequency power 
source 42 that applies a bias voltage for taking Ions Into 
the wafer W is also connected to the electrode of the 
electrostatic chuck 41 . 

30 [001 B] A ring-shaped processing gas supply section 
51 is provided In an upper portion of the second vacuum 
chamber 22, i.e., a portion communicating with the first 
vacuum chamber 21 , The processing gas supply sec- 
tion 51 Is supplied with, for example, two kinds of 

35 processing gases via gas supply pipes 52, 53. The 
procesing gases are mixed in the processing gas supply 
section 51 , and fed Into the second vacuum chamber 22 
through a gas hole 54 provided In an inner peripheral 
surface of the processing gas supply section 51 . 

40 [0019] A ring-like main electromagnetic coil 26, I.e., 
magnetic field foiming means, is disposed near an outer 
periphery of the side wall defining the first vacuum 
chamber 21 . Below the second vacuum chamber 22, a 
ring-like auxiliary electromagnetic coll 27 is disposed. 

45 To the bottom of the second vacuum chancer 22, ex- 
haust pfies 28 are connected at two positions symmet- 
rical wth respect to a centrai axis of the vacuum cham- 
ber 22. 

[0020] Next, the configuration of the electromagnetic 
so wave absorber 6 will be described In detail witii refer- 
ence to FIG. 2. FIG. 2 shows an example in which the 
electromagnetic wave absorbs 6 Is composed of a 
combination of water and glass. 
p)021] As shown in FIG. 2, in the side wall of the first 
vacuum chamber 21 , at least a portion in which reflec- 
tion of the microwaves can occur, namely, a portion over 
the entire periphery ranging from a site Just below the 
gas nozzles 31 to a site near the tower end of the first 
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vacuum chamber 21 , has a tubular jacketed structure. 
That is, a jacket 63 through which water flows Is formed 
between a glass bulkhead plate 61 facing the interior of 
the first vacuum chamber 21 , and an aluminum outer 
wall 62 facing the outside of the first vacuum chamber 
21 . At an upper position of the jacket 63, a water feed 
pipe 64 is connected. At a lower position of the Jacket 
63, a water discharge pipe 65 is connected, 
[0022] The reason forthe use of water as a main con- 
stituent element of the eisctromagnetrc wave absorbs 
6 is as follows. Generally, when absorption of electro- 
magnetic waves Is required, value of tanS as an indicator 
of the degree of absorption of an electromagnetic wave, 
Is preferably 0.01 or more, and more preferably about 
0. 1 . Water has a value of tan6, at 26^0^ as high as 0. 1 6. 
Thus, water is suitable for the eiectromagnetic wave ab- 
sorber. 

[0023] The width of the channel of the jacket portion 
63, i.e., the distance d between the glass bulkhead plate 
61 and the outer wall 62, is^ although not restricted to, 
1 3 mm, for example. In this case, therefore, a water Jack- 
et of 13 mm thick Is formed In the side wall of the first 
vacuum chamber 21 , The reason for setting the thfclc- 
ness at 13 mm is that electromagnetic waves of 2.45 
GHz, i.e., the microwaves used in this example, are ab- 
sorbed, whereby an elec^lc field resulting from the elec- 
tromagnetic waves is nearly halved. The length of one 
wavelength of a microwave of 2.45 GHz in a vacuum Is 
about 12 cm. The thickness of the glass bulkhead plate 
61 is, for example, about 5 to 1 0 mm. 
[0024] Next will follow an explanation for a method for 
fonming an Intetlayer Insulator comprising, for example, 
a CF film on the wafer W by the above-described appa- 
ratus. Valves (not shown) provided in the water feed 
pipe 64 and the water decharge pipe 66 are opened to 
flow water in the Jacket 63, Then, a gate vaive (not 
ahown) provided in the side wall of the vacuum vessel 
2 is opened, and then a wafer W having an aluminum 
wiring formed on its surface is candied from a load locking 
chamber {not shown) into the vacuum vessel 2 by a car- 
rier arm (not shown). The wafer W is placed on the table 
4 fcyy the carriage ami, and Is eiedrostatiGaDy attracted 
by the electrostatic chuck 41 . 

[0025] Then, the gate valve Is ciosed to seal up the 
interior of the vacuum vessel 2. Then, the inside atmos- 
phere is evacuated through the exhaust pipes 28 to a 
predetemilned degree of vacuum. A plasma generating 
gas, e.g., an Ar gas, is introduced Into the first vacuimi 
chamber 21 through the plasma gas nozzles 31 , while 
a CF-based film f omiing gas is introduced at a prede- 
temnlned flow rate into the second vacuum chamber 22 
from the film fonning gas supply section 51 . 
[0026] The interior of the vacuum vessel 2 is main- 
tained at a predetermined process pressure. Simultane- 
ously, a bias voltage of 13.56 MHz and 1500 W is ap- 
plied to the table 4 by the high frequency power source 
42, and the surface temperature of the table 4 Is set at 
about 4QQ*C. 



[0027] High frequency waves (microwaves) of 2,45 
GHz from the high frequency power souice unit 24 pass 
through the waveguide 25, reach the celling of the va&< 
uum vessel 2, penetrate through the microwave trans- 

5 missive window 23, and enter the flrst vecuum chamber 
21 . Among the introduced microwaves, the microwaves 
directed toward the inner wall surface of the first vacuum 
chamber 21 are absoibed by the electromagnetic wave 
absorbs 6. Thus, standing waves due to reflection from 

10 the Innerwall ^urfaceare suppressed, andthe influence 
of an electric field strength distribution in cavity modes 
by the first vacuum chamber 21 becomes minimal. As a 
result, the electricfleld strength distribution of the micro- 
waves introduced from the outside Into the first vacuum 

IS chamber 21 is predominant. 

[002B] In the vacuum vessel 2, a magnetic field direct- 
ed from the upper portion of the first vacuum chamber 

21 toward the lower portion of the second vacuum 
chamber 22 Is fomned by the electromagnetic coils 26, 

^ 27. At a site near the lower portion of the first vacuum 
chamber 21 , the intensity of the magnetic field Is 875 
gausses. Because of the interaction between the mag- 
netic field and the microwaves, eiec^on cyclotron reso- 
nance occurs. By the resonance, the Ar gas Is converted 

25 into a plasma, which is highly dense. 

[0029] At an ECR point, the plasma having a plasma 
density distribution with a desired pattern, i.e., a nonu- 
nifomn plasma density distribution with a plasma density 
higher at a peripheral portion of the plasma than that at 

30 the central portion of the plasma, is produced. In other 
words, as shown In FiG3A, in an area opposed to the 
wafer W and located on the side of the transmissive win- 
dow 23 the plasma Is produced, 
[0030] A stream of the plasma flowing from the first 

35 vacuum chamber 21 into the second vacuum chamber 

22 activates the CF-based gas fed to the second vacu- 
um chamber 22 to form active species. On the other 
hand, plasma ions, i.e., Ar ions in the present embodi- 
ment, are pulled into the wafer W by the bias voltage of 

40 13S6 MHz and 1 ,500 W applied by the high frequency 
power source unit 42 to the bearing stand 4 to scrape 
off the corners of the pattern (depressions) on the sur- 
face of the wafer W, broadening the width, in parallel 
with this sputter etching action, a plasma of the film form- 
es ing gas fomns a Ci=^ film, which is buried in the depres- 
sions. As a result, an Interlayer Insulator comprising the 
CF film is fbnned on the wafer W. 
[0031] According to the foregoing embodiment, the 
elec^magnetic wave at}sorber 6 Is provided on the in- 
so ner wall surface of the first vacuum chamber 21 , Thus, 
microwaves directed to the innerwall surface of the first 
vacuum chamber 21 among the microwaves introduced 
Into the first vacuum chamber 21 via the transmitting 
window 23 are absorbed by the electromagnetic wave 
55 absoiiier 6. As a result, reflected waves In the first vac- 
uum chamber 21 are suppressed. Consequently, control 
of the plasma density Is facilitated, and a plasma, which 
has a planned plasma density distribution pattern, i.e.. 
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a nonuniform plasma density distribixtion with a p[asma 
density higher at a periptierai edge portiori of tlie piasma 
than at the center of the plasma, and a uniform circum- 
ferenfial distdbutfon of the plasma density at the periph- 
eral edge portion as shown In FIG. 3B, can be generated 
with high accuracy atthe ECR point. Hence, un[fonn film 
formation can be perfonned. 

[0032] Next, other embodiments wlil be described. 

[SpedficBtions for the efectromagnetlc wave absoiber 
6] 

[0033] The above embodiment shows an example in 
which the electromagnetic wave absorber 6 was formed 
from a combination of water and glass. However, the 
electivmagnetic wave absoriser 6 may be formed from 
a dieiectrlc other than water, a resistor, or a magnetic 
material, or may be fbimed from a combination of these. 
[0034] As the resistor, a resistor containing carbon or 
the nice, for example, can be used. For instance, TDK's 
C-containing materiai can be used. As the magnetic ma- 
terial, a ferrite-contarning ceramic, for example, can be 
used. For instance, TDICs (TDK is a J^anese company 
name) Fe-based ceramfc can be used. 
[0035] No matter which of the resistor, magnetic ma- 
terial and dielectric Is used as the electromagnetic wave 
absorber 6, it is recommendable to use a substance 
having tan5 of, prefer^iy, 0.01 or more, and more pref- 
erably of the order of 0.1, in the frequency band of the 
microwaves used (2.45 GHz In the present embodi- 
ment). 

[0036] The attenuation characteristics of microwaves 
when water was used as the dielectrjc, a Fe-based ce- 
ramic as the magnetic nrmterlal, and a C-contalnIng re- 
slslor B8 the resistor wlil be shown below. When water 
(25*C) was used as the dielectno, ratio of a reflected 
power to a microwave incident power is cafcuiated at 
1/3 for a water layer thickness (width of the jacket 63) 
of 1 cm, and 1/1 0 for this thlci<ness of 2 cm. When an 
Fe-based ceramic is used as the magnetic materiai, the 
ratio of the reflected power to the microwave Incident 
power is calculated at 1 /1 0 for a magnetic material thick- 
ness (thickness of the electromagnetic wave absorber 
6) of 0.5 cm, and 1/1 00 for this thickness of 1 cm. When 
a C-containing resistor is used as the resistor, the ratio 
of the reflected power to the microwave incident power 
is calculated at 1^2 for a resistor thickness (thickness of 
the electromagnetic wave absorber 6) of 10 cm, and 
1/10 for this thickness of 15 cm. 
[0037] The effect of removing the inf I uence of reflect- 
ed waves can be confinned, starting at the reflected 
power/microwave incident power ratio of about 9/1 0. To 
obtain a higher effect, the electromagnetic wave absorb- 
er 6 should be designed so that the reflected power/hil- 
crowave incident power ratio will be 1/2 or less, more 
preferably 1/10 or less. 



[Range for provision of the electromagnetic wave 
absorber] 

[P038| in the above-mentioned embodiment^ ^e eieo- 

5 tromagnetk: wave absorber 6 Is provided in the range 
from a site Immediateiy below the gas nozzles 31 to a 
site near the lower end of the first vacuum chamber 21 . 
However, the provision of the absorber 6 Is not restricted 
to this range. That Is, reflected waves at a site nearer to 

10 the second vacuum chamber 22 than to the point of 
maximum plasma density, i.e., the ECR point, do not ex- 
ert considerable adverse Influence on the controllability 
of the plasma density. Thus, the electromagnetic wave 
absorber 6 may be provided at least in an area above 

IS the ECR point, but below the gas nozzles 31 (the area 
from the point at which the piasma gas begins to be con- 
verted into a plasma to the point at which the plasma 
density of the plasma gas becomes maximal, namely, 
the plasma generation area). 

so [0039] Even when the piasma processing apparatus 
is not an ECR plasma processing apparatus, the range 
of provision of the electromagnetic wave absorber 6 
may be detemiined based on the same concept. That 
is, the electroma£pietic wave absorber 6 may be provld- 

^ ed in an area in a range from the poi nt at wh ich the pias- 
ma gas begins to be converted Into a plasma, i.e., nor- 
mally a site closest to the gas nozzles for the plasma 
gas, to a site where the plasma density of the plasma 
gas becomes maximal. 

30 

[Constitution of the apparatus, etc J 

[0040] Embodiments of the present invention are not 
restricted to those shown in FIGS. 1 to 3 (A) and 3 (B). 

35 That is, the apparatus may be constituted so that the 
exhaust pipes are connected to a side portion of the bot- 
tom of the vacuum chamber, or an electromagnetic coil 
for formation of a magnetic field may be provided later- 
ally of the waveguide. Alternatively, the object to be 

40 processed is not limited to a wafer, but may be a glass 
substrate for a liquid ciystai display. 
[0041] Moreover, the present Invention can be applied 
not only to an apparatus for film fomnation, but also to 
various apparatuses that perform piasma processing, 
for example, an etcher for etching an object by use of a 
plasma converted from a CF-based gas. Furthemiore, 
the plasma processing apparatus is not restricted to an 
ECR piasma processing apparatus, but is applicabie to 
a plasma processing apparatus as shown, for example, 

so in FIG. 4. The plasma processing apparatus shown in 
FIG. 4 is a microwave plasma apparatus that does not 
use magnetic field generating means, in FIG. 4, mem- 
bers corresponding to the constituent elements of the 
ECR plasma processing apparatus ^own in FIG. 1 are 

ss assigned the same numerals. As shown In FIG, 4, an 
electromagnetic wave absorber 6 Is provided on an in- 
ner wall of a vacuum chamber 2. 
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Claims 

1. A plasma processing apparatus of a type that mr- 
crowaves are IntrDduced from a waveguide into a 
vacuum chamber via a transmissive window, a gas s 
is converted into a plasma i:>y means of the micro- 
waves, and that a object to be processed is proc- 
essed with the plasma, the apparatus is character- 
ized In that an electromagnetic wave absorber is 
provided on an inner wail surface of the vacuum io 
chamber. 

2. The plasma processing apparatus according to 
claim 1 , wherein the plasma processing apparatus 
Is of a type that the gas is ce»iverted Into the plasma 
by an interaction between the microwaves and a 
magnetic field. 

3. The plasma processing apparatus according to 
claim 1 or 2, wherein the electromagnetic wave ab- so 
sorber is composed of any one of, or a combination 

of, a resistor, a dielectrrc having a large dielectric 
loss, and a magnetic material having a Earge mag- 
netic loss. 

SB 

4. The plasma processing apparatus according to any 
one of claims 1 to 3, wherein the plasma processing 
apparatus is an ECR plasma apparatus, and the 
electromagnetic wave absorber is provided at least 

In an area ranging fmm a point at which a plasma 30 
gas Is Introduced, to an ECR point 

5. A plasma processing method compnsing the steps 
of: 

35 

Introducing microwaves from a waveguide into 
a vacuum chamber via a transmissh^ window; 
absorbing the microwaves to an eiectromag- 
netjc wave absorber in the vacuum chamber to 
suppress reflected waves, whereby generating 40 
a plasma, which has a nonuntfonri plasma den- 
sity distribution with a plasma density higher at 
a peripheral area of the plasma than that at a 
centra! area of the plasma, in an area opposed 
to a object to be processed and located be- '^s 
tween the transmisstve window and the object; 
and 

treating the object with the plasma. 
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